The generation of liquid effl uents containing organic and inorganic residues from industries presented a potential hazardousness for environment and human health, being mandatory the elimination of these pollutants from the respective solutions containing them. In order to achieve this goal, several techniques are being used, and among them, supported liquid membranes technologies are showing their potential for their application in the removal of metals contained in liquid effl uents. Supported liquid membranes are a combination between conventional polymeric membranes and solvent extraction. Several confi gurations are used: fl at-sheet supported liquid membranes, spiral wounds and hollow fi ber modules. In order to improve their effectiveness, smart operations have been developed: pseudo-emulsion membrane based strip dispersion (PEMSD), pseudo-emulsion based hollow fi ber strip dispersion (PEHFSD), hollow fi ber renewal liquid membrane (HFRLM) and double strip dispersion hybrid liquid membrane (SDHLM). This paper overviewed some of these smart supported liquid membranes technologies and their applications to the treatment of metal-bearing liquid effl uents.
Introduction
Stricter product quality requirements, environmental legislation, energy effi ciency demands and the need to reduce costs are some of the reasons why new and advanced separations technologies are needed in order to treat in a more effi cient manner metal-containing liquid effl uents or wastewaters produced in industrial plants or even during attempts to remediate soils, contaminated with such metals. Moreover, it may be considered that such streams are produced in relatively high volumes, are diluted in the metals that they contained, and in many cases they are complex in their nature, that is, they may contained metals with different toxicity and/or value.
Thus, three types of technologies are currently considered for such a task: liquid-liquid extraction, adsorption-biosorption-ion exchange processes and liquid membranes. Considering the latter, there are two basic types of liquid membrane technologies: unsupported and supported liquid membranes, the former including bulk liquid membranes and emulsion liquid membranes.
The facilitated transport of metals through supported liquid membranes has long been pursued by the scientifi c and industrial community. In supported liquid
